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A bstFact
T he diu malv aria工io n of theplan etarybo u ndarylayer(P B L)o verHo ng Ko ng wチs studied by m eaJIS Of
lidar a ndradios onde･ Aer os olm o nitorlng W asperfor med for aperiodof 24 ho urs us mga gro u nd-bas elidar
de veloped at CityUrliver5ity of Ho ng Ko ng for atm ospheric studybas ed on aNd:Y A G laser operated at
532I一m. The lidar slgn al is a c o mbin atio n of the backs catterillgSlgnal, atrn O Spheric backgro u nd radiatio n
a nd therm alsyste m n oise, etc ” lnthispaper, the an alysis ofatypicalpatte rn of the diu rn alv ariation of the
M Ldepth in Ho ng Ko ngduringthe wizlter S eaS O nwillbe pr es e nted. Co mpariso nsbetwee nthis res ultand
the radioso ndedata wi ll alsobedis cussed.
1. 1ntr od11Ctio n
The diu malvariatio n ofplan etary bou ndarylayerinthe atm ospherehaslo ngbee n re c ognized･ When
highpress ure crosses o verthelandsurface,the P BLshows a w ell-de血1edstructurethatv aries with diurnal
cycle . During a typic alcycle o n e ca n observ ed that a mix ed layer(M L)for m sjustbefore
l
stmis e a nd
re achesits m a xim uminthe late a丑er n o on , So o n a氏er s un set,the M Lstartsto decline and stays ats o m e
heightwi th inthe P ちLor simplydis appears. Based o71this ditL rn alchange P B Lc anthenbe divi ded into
thr ee m ajor c o mpon ents, nam ely, the ML, the r esidtla1 layer, and the stable bo u ndarylayer･ Ifclot]ds are
prese nt with in the M L, furtherdivision sa;e the cloud layer and subclo ud hyer(Sttll 19 88;Ga u att1992;
K aim aland Fin niga n1994). The structureand e vohltio n ofthes elayers ar eimportatlinatm ospheric a nd
en vir on m e ntalresearchbecause ofthe optical th ickn ess of the M Lw o uld li mitthe v erticale xtenl to which
thepolluta nts e mitted &o mthegr ou nd1
o bse,v atio n alstudies .f the diu, n atva,iation of the PBL atc o a;tatregio n(Sasa no etal, I973;Glaser et
al. 199 3)ar e r elativelyfe win n u mber when c o mparedto tle TILmber ofptlblished studies on the mid-
LatitudeP B L(Uthe1972; Lencho w a nd Stm kov1979;MahTt 1 981;De vara etal一 1995;Grarlt19 97).
h thispaperthe lidar obse rv ation s oftheP BL atthe s ubtr opicalc o astalurban city, a nd itspreli min ary
a n alysts aredisc ussed･ T he m e asurem ents obtain ed dtlringa3 6
-ho urperiodat an interv alof3-hotu a r e u s ed
to analyz ethe variation of thedepthofthe M L･ The data w ere c ollected ol一Jantlary4 and5 1998 usingthe
lidarloc atedat the CityUnive rsityof Hong Kong(Le ungetall 1994)I
2. CitytJnive rsity of HongK o ng Li dar
Thelidar station atthe CityUniversityof Ho ng Ko ngis aM ie
-s c atteringa er osollidar, c o n siting of a
丘eque n cy-do ubled N d:Y A G laser operated at532rm w av elengthand 10 Hz repetitio n rate･ T helaserbeam
w as expa ndedto 30 m rnin diam eter and c ollinatedto about O･2 zn rad of be am diverge n ce by a beam
expander. The be a mis rede ctedto the atm osphereby a 300m m stepping angular sca n n er(vertical and
horizontal). T he rec eiver co n sists of a 0.2 5皿 Ne wtoniantelesc ope, where abacks ca:ttering sigTlal is
cole cted and rne asured with a photo m ultipliertube(P” T), aninterfere ncefilter whos e53 2n m ceJltre
w a v el ngth and Ir m band wi d thused to r edu cethe backgrotnd light･ Light sigTlals w ere c o n verted to
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electricalc urre ntbythe P M TI The current w astraTISforTnedto o叫 ut voltage sign al by the operaLtio nal
皿1plifier andr ec orded as w ellasdisphyed onthedigitalstor age oscillos c ope(D S O)･ A PINphoto
-diode
dete ctorbesidesthe re伽 cting mirr orfed thctrigger sign alof the D S O･ Aver aged datain the D S Ow ere
atl O m atically tra nsferr edto aPez=tium
-Pro basedpers o nalc oEIPutervia aGPIB interfac e･ T he minirn u m
detectablerangeis aboIIt3 00m ･ h addit o n, a C C Dc a m erais us ed for viewing wherethe target of thelaser
bea m lSpointingin the atn osphere･
The lid町 is situ ated inside ado m e ontop ofa nin e
-storeybuild ing･ T he do m elo catio nis estim ated at
latittlde2 0｡2016'
r
N andlo ngitude l14
o
lO･1S”E
,
a nd atan el v atio n of 57m etres abo v e m e an se ale v el･ o r
within the Ko wlo on cityc e ntre of Ho ng Ko ng･ T he site is abo ut 3 km Northw est of the liong Ko ng
o bs erv atory where radios ondes are ro uthelyrele as edtwice aday,
3. Data Processlng
Thelidar slgnalprofileis set to an a verage of 10ptlses･ Theprofileis digitized into 500valu es togeta
m a xim um r mge of 3kilo m etres witha res o18tionof 6m etresI A data s etis c ornpris ed with 5co ns ec utive
pr ofiles atagive ninstarlt(s ee丘gtq e1)･
As the n oiseis m u chgre ater atthe fare nd of theprofile, the m e an of thelastte ndatapoints has chose n
to be thelidarbaseline n oisele vel. Each datapointinthedata setst=btr acts th is m eaTl inorderto m in in1 ze
the n ois e
,
The backsc atteringsigrlal inte nsityis n o n n alized byits correspo nd hglasert a nsmitted inte nsity
aTld the m a xin u ninte nsityin the referen ce chaJm elis tlSedto calibr ate the fl.1Ctu atio nin thelas erpuls e･
s incethe inv erse sqtlarela wdefn esthe pr opagationof lightin the atm osphere, a lidarproBle is also
calibrated by lnultiplying ea ch datapoint to the square ofits c orre spo ndingr ange value･ The algorithm of
Klett【198 1]is ap pliedtoderivethe extinctio n c oeffic er[t.
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Figure1. Thelidars[gnaFprofile dispEayed o nDS O.
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4. S)
･n oI)tic Colldit
Lions ofa Djurr)a[ Mc asu rcmcnt
On Ja n u ary4 a nd 5 1998tileSoutheastChina c oastユregio n w as tlnder11einflu ence ofc old fro nt
wllicll bro ught tlle c o一d air from tile Northw est T he fr o nt w as m o Ⅵ ng a w ay fr o mthe reglO nin the
e v en ing Of Jan u ary6･ Tlereis v ariable ofclo udc ov er, c o n si 血g m ainly ofc u m ul s and strato cu m ulu s
clo uds. On Ja n uaJy4 the weatller W早s ge ne rallys urLny, the daytim ebotlndazylayer str o nglyc o n ∇e ctiv e,
a ndtlleM Lr arLged fro m500m to 1300m . T he clo uds w erefor m ed at mi d-night ass ociated withthe
approachingfro nt･ Clo uds c ov erthereB]Orl W a s C O ntin u o uslythrot]Bho u( the night tilljustbetbr e LIO O n Of
Jan u ary5.
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gu re2. T he diurn alv a riatio n of thedepth ofmix ed Layer on Ja nuary4a nd 519 98･
5. Discu sion
FigLlre2sho w sthe diu m alvariatio n ofthe depth ofthe M L in theprese nce ofa c oldfront. The data
w ere obtained o ver a3-hollrinter valstartingfro mlo cal dm es08:00of Ja n uary4I()20:00of Ja n u ary5.
Thesteep n s eir)dicates stro ng hlrbule ntco ny ectio nin tileM L forthe wi10le rr10r ning･ T hedepth ofthe
M Lstarts to declin eJust before su nset. Tle nthe in v ersio n stays at that altitude a nd the clo uds a re
form mg, attains at the lev el fortlle e ntir e ev e ninga nd m orTling･ T his w as asso ciated with a c old froTlt
appro aclling to the region b ringing the clo uds c oveted･ In the暮ate afkrn o c n of Ja n u aJy 5 the depth
gro w s up agalntOits m a xilnurn arid a distinc(drop after su nset This is mainlydueto the c old fro m(
passage Carriedthe c oldairdo w nfro mthe North･
IJI Stu11】nary, the sinus oidalpalterrL Ca n easilybe obs erv ede､
′e zltl10tlBlintllePrese n ce Ofa c old frorLtL
By c o nsideringthe daytim e obse rv atio n. whicllis c o nsiste nt with W ilde et all 【19851fllldingsilltheir
studyin mi d-latitude, But theforlrlatio n ofthe M I･ in o ur reg10rLis m u ch m ore r apidlydeepe ned at aTl
appro xim ate rate of 80m etre sperho ur･
Figu re3 a nd 4present thelidar a ndradios orlde m e asure m eJ)tS, r e spectively, ofaero solcoJltenta nd of
te mperattu
･
e
.
a nd huz71idity, ､､ 批 h ､vere?111PIoyedtoide ntiq
,the M La nd(hetop oftheP B LI Si'ICethe
il一Slru m e nl】s relatively a c rude s a mplingdevice, the resolutio nis o ne o rder of m agrLitude lesstha nthe
lidar data. T hetop of thein versio n(e,g･ P ちL) w asdetected fro m radioso nde data asthe regio n where
the firstincreas ein pote n(ialte mperature a nd sharply c oirlCide nt asdecrea sein relativ ehu midity w as
fou nd ov erisother m allayer(Wyrlga ard, 1986)･ T he lTLixing profiles ofpote ntialte mperature arLd relativ e
hu midityte ndtobe consta nt with 】1ejgh(･
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Figur e3a . Co mpa riso nbetw e e nlidar(i)a rLdradlos ondeI(ii)&(iii)obse rv atio n s at 0 8:00on4 Ja n u a ry1 998L
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Figur e3 b. Co mpa ris onbetweenlida r(i)a rLdradio so nde(ii)&(iii)Qbse r〉atio ns a t20:0 0on4 Ja n u ary1 99 8.
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